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(54) SWITCHING HUB WITH DELAY TIME MEASUREMENT FUNCTION 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a switching hub 
with a delay time measurement function that measures 
the number of cascade connections in an entire network 
and a delay time required for relaying frames. 
SOLUTION: A memory 103 stores a table to which the 
number of cascade connections of switching hubs led 
ahead to each port is stored, the number of cascade 
connections of all the ports 1-4 is set to '0' in the initial 
state, the switching hub 101 transmits a cascade 
connection number notice frame, to which a value 
resulting from adding '1' to a maximum value of the 
number of cascade connections of all the ports 2-4 
except a port 1 is se, from the port 1, applies the 
transmission processing above to all the ports 1-4 
periodically, rewrites the number of cascade connections 
of a port receiving a cascade connection number notice 
frame into the number of cascade connections set to 
the cascade connection number notice frame when 
receiving the cascade connection number notice frame 

from other switching hub and aborts the received cascade connection number notice frame 
without relaying the frame. 
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CLAIMS 



[Claim(s)] 

[Claim 1]Have two or more ports linked to a network, and internal address learning 
tables are checked with a destination address of a received frame, In an Ethernet 
(registered trademark) switching hub which relays a frame only to a port where a 
terminal of an address is connected, A table which stores the number of cascade 
connection of a switching hub connected to the point of each port is held on a 
memory, In an initial state, set the number of cascade connection of all the ports to 0, 
and a notice frame of the number of cascade connection which set up a value which 
added 1 to the maximum of the number of cascade connection of all the ports other 
than a certain port is transmitted from said a certain port. When this transmitting 
processing is periodically performed about all the ports and a notice frame of the 
number of cascade connection is received from other switching hubs. The number of 
cascade connection of a port which received the notice frame of the number of 
cascade connection is rewritten to the number of cascade connection set as a notice 
frame of the number of cascade connection, A switching hub with a time delay 
measurement function canceling this received notice frame of the number of cascade 
connection without acting as intermediary. 

[Claim 2]The switching hub with a time delay measurement function according to 
claim 1 characterized by notifying the number of cascade connection of each port to a 
network management device when there is a demand from a network management 
device. 

[Claim 3]A value which added 1 to the sum of the maximum of the number of cascade 
connection of all the ports and a large value to the 2nd is made into the number of 
cascade connection of the whole network. When it is detected that this value 
exceeded a maximum set up beforehand. The number of cascade connection repeals 
greatest port or a large port to the 2nd, The switching hub with a time delay 
measurement function according to claim 1 or 2 returning effectively a port made into 
said invalidity when it is detected that the number of cascade connection of the whole 
network does not exceed a maximum set up beforehand, even if it returns a repealed 
port effectively. 

[Claim 4]A timer is started while transmitting a time delay measurement-request 
frame from a port where the number of cascade connection is the largest, When a 
time delay measurement-^request frame is received from other switching hubs. When 
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there is a port by which cascade connection is carried out besides a port which 
received a time delay measurement-request frame, Said time delay 
measurement-request frame is relayed to a port where the number of cascade 
connection is the largest in those ports, When there is no port by which cascade 
connection is carried out in addition to a port which received a time delay 
measurement-request frame. When a time delay measurement response frame which 
makes an address ** origin of a time delay measurement-request frame from the 
receive port is transmitted and a time delay measurement response frame is received 
from other switching hubs. In a switching hub which has not transmitted said time 
delay measurement-request frame. In a switching hub which relayed a time delay 
measurement response frame which received like the usual frame, and transmitted 
said time delay measurement-request frame, claims 1-3 suspending said timer and 
measuring lapsed time from a start of the timer to a stop as a time delay — either — 
a switching hub with a time delay measurement function of a statement. 
[Claim 5]When there is a demand from a network management device, The switching 
hub with a time delay measurement function according to claim 4 which notifies a 
measured time delay, and is characterized by notifying that to a network management 
device spontaneously when it is detected that a measured time delay exceeded a 
maximum set up beforehand. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to an Ethernet (registered trademark) 
switching hub, and relates to a switching hub with a time delay measurement function 
provided with the function which measures the time delay which starts the number of 
cascade connection and frame relay of the whole network especially. 
[0002] 

[Description of the Prior Art]Ethernet was the art devised as a communication 
method for LAN, and it was most to be conventionally used as a network in the place 
where in-houses, such as in-company LAN and campus LAN, were limited. However, 
the thing for which transmission distance was extended to not less than tens of km by 
that access speed is accelerated and it can use to 1 Gbps these days, 1000BASE-LX, 
or WDM, It is not concerned with physical topology with flexible possible grouping by 
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the VLAN art specified in IEEE802.1Q, Since the switching hub which are the 
repeating installation in which Ethernet is still more nearly main is comparatively 
cheap, it does not remain in a LAN use but is coming to use also for a wide area [ the 
inside of a city or a nationwide scale ] network. 
[0003] 

[Problem(s) to be Solved by the Invention]If Ethernet comes to be used for a wide 
area network, cascade connection of many switching hubs will come to be carried out 
by leaps and bounds than before. Cascade connection is carrying out multi stage 
connection of the repeating installation, such as a hub, by a cable here. That is, it is 
the topology that the port of another switching hub is connected with the port of a 
certain switching hub, and the port of another switching hub is connected with 
another port of the switching hub. The number (number of stages) of the switching 
hub which becomes 1 relation is called number of cascade connection. 
[0004]In a repeating hub, if the number of cascade connection increases, a time delay 
will become large, Since it becomes impossible to detect the collision (collision) of 
CSMA/CD (Carrier Sense Multiple Access/Collision Detection), The maximum of the 
number of cascade connection is specified as four steps by 10BASE-T, and is 
prescribed to be to two steps by 100BASE-TX. On the other hand, by a switching hub, 
in order not to receive restrictions of CSMA/CD, the maximum of the number of 
cascade connection is not specified. 

[0005]However, in the switching system called a general store-and-forward method 
now, a reception frame is once stored in a buffer, and since it re-sends out after 
carrying out the filter of the error packet, relay processing takes time a little. For this 
reason, if cascade connection of many switching hubs comes to be carried out by 
broadening of Ethernet, relay processing time will accumulate and a time delay after a 
frame is transmitted until it reaches an address will become large. If a time delay 
becomes large, a throughput will fall in the protocol which performs 
Acknowledgements, such as FTP (File Transfer Protocol file transfer protocol). Since 
response time becomes long, it becomes impossible to use a network comfortably in 
interactive application like Telnet or VoIP (Voice over IP). When there is extremely 
many cascade connection, timeout occurs and it may become impossible to 
communicate normally. 

[0006]However, it is not easy for the switching hub of the huge number to investigate 
the number of cascade connection and a time delay with a help in the wide area 
network connected intricately. Whenever it performs extension of a switching hub and 
a change of network composition is made, the number of cascade connection and a 
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time delay must be reinvestigated, and a serious labor is needed. 

[0007]Then, the purpose of this invention solves an aforementioned problem and 

there is in providing a switching hub with a time delay measurement function provided 

with the function which measures the time delay concerning the number of cascade 

connection and frame relay of the whole network. 

[0008] 

[Means for Solving the Problem]To achieve the above objects, this invention has two 
or more ports linked to a network, In an Ethernet switching hub which relays a frame 
only to a port which checks internal address learning tables with a destination address 
of a received frame, and where a terminal of an address is connected, A table which 
stores the number of cascade connection of a switching hub connected to the point 
of each port is held on a memory, In an initial state, set the number of cascade 
connection of all the ports to 0, and a notice frame of the number of cascade 
connection which set up a value which added 1 to the maximum of the number of 
cascade connection of all the ports other than a certain port is transmitted from said 
a certain port, When this transmitting processing is periodically performed about all 
the ports and a notice frame of the number of cascade connection is received from 
other switching hubs, The number of cascade connection of a port which received 
that notice frame of the number of cascade connection is rewritten to the number of 
cascade connection set as a notice frame of the number of cascade connection, and 
this received notice frame of the number of cascade connection is canceled, without 
acting as intermediary. 

[0009]When there is a demand from a network management device, the number of 
cascade connection of each port may be notified to a network management device. 
[001 0]A value which added 1 to the sum of the maximum of the number of cascade 
connection of all the ports and a large value to the 2nd is made into the number of 
cascade connection of the whole network, When it is detected that this value 
exceeded a maximum set up beforehand. The number of cascade connection repeals 
greatest port or a large port to the 2nd, and when it is detected that the number of 
cascade connection of the whole network does not exceed a maximum set up 
beforehand even if it returns a repealed port effectively, a port made into said 
invalidity may be returned effectively. 

[001 1]A timer is started while transmitting a time delay measurement-request frame 
from a port where the number of cascade connection is the largest, When a time delay 
measurement-request frame is received from other switching hubs, When there is a 
port by which cascade connection is carried out besides a port which received a time 
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delay measurement-request frame, Said time delay measurement-request frame is 
relayed to a port where the number of cascade connection is the largest in those 
ports. When there is no port by which cascade connection is carried out in addition to 
a port which received a time delay measurement-request frame. When a time delay 
measurement response frame which makes an address ** origin of a time delay 
measurement-request frame from the receive port is transmitted and a time delay 
measurement response frame is received from other switching hubs. In a switching 
hub which has not transmitted said time delay measurement-request frame, A time 
delay measurement response frame which received is relayed like the usual frame, 
said timer is suspended in a switching hub which transmitted said time delay 
measurement-request frame, and it may be made to measure lapsed time from a start 
of the timer to a stop as a time delay. 

[0012]When it is detected that notified a measured time delay and a measured time 
delay exceeded a maximum set up beforehand when there was a demand from a 
network management device, that may be spontaneously notified to a network 
management device. 
[0013] 

[Embodiment of the InventionjHereafter, one embodiment of this invention is 
explained in full detail based on an accompanying drawing. 
[0014]As shown in drawing 1 . the switching hub 101 concerning this invention 
comprises CPU102, volatile memory 103, nonvolatile memory 104, and switching 
LSI105, the port 110-113 grades. Switching LSI105 comprises the frame relay means 
106, the address learning tables 107, the time delay measurement frame process 
means 108. and the timer 109 further. 

[0015]The switching hub 101 holds the number of cascade connection of the 
switching hub connected to the point of each port of a local station to the volatile 
memory 103 by the table format shown in drawing 2 . As for 201 of drawing 2 . the 
number of cascade connection of the point of the port and 203 are in the state of the 
port a port number and 202. As shown in drawing 2 immediately after supplying a 
power supply to the switching hub 101. and immediately after resetting. 202 cascade 
connection is altogether initialized by 0. and the state 203 is altogether initialized by 
"it is effective." 

[0016]Here. in order to explain the notice frame of the number of cascade connection 
which the switching hub 101 concerning this invention uses, drawing 3 explains the 
format of an Ethernet frame first. An Ethernet frame comprises the address MAC 
(Media AccessControl) address part 301. the ** former MAC Address part 302. the 
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type part 303, the data division 304, and CRC part 305 from a head. The inside of the 
parenthesis of each part (it is also called the field) in a figure shows the number of 
bytes of the field. 

[0017]Next. the example of a format of the notice frame of the number of cascade 
connection is shown in drawing 4 , The suitable multicast address for the notice of the 
number of cascade connection is set to the destination MAC address part 401 of the 
notice frame of the number of cascade connection. The MAC Address of the 
switching hub which transmits a frame is set to the ** former MAC Address part 402. 
The suitable value which identifies that this frame is a notice frame of the number of 
cascade connection is set to the type part 403. 2 bytes of that next field 404 is a field 
which sets up the number of cascade connection, and, below, several copies of 
cascade connection calls this field 404. 405 and 406 are a padding part and a CRC 
part, respectively. 

[0018]Next, the example of a format of a delay time measurement frame is shown in 
drawing 5 . In the case of a time delay measurement-request frame, the suitable 
multicast address for time delay measurement is set to the destination MAC address 
part 501, and, in the case of a time delay measurement response frame, the ** former 
MAC Address of a time delay measurement-request frame is set to the destination 
MAC address part 501. The MAC Address of the switching hub which transmits a 
frame is set to the ** former MAC Address part 502. The suitable value which 
identifies that this frame is a time delay measurement-request (or response) frame is 
set to the type part 503. 2 bytes of the next field 504 is a field which sets up a 
sequence number. 505 and 506 are a padding part and a CRC part, respectively. Since 
a time delay changes also with the length of a frame, it may be mounted so that the 
length of a delay time measurement frame can be changed. 

[0019]The state transition diagram of the port of the switching hub 101 concerning 
this invention is shown in drawing 6 . There are two states, the effective state 601 or 
the invalid state 602, in each port. When a port is in the effective state 601, the relay 
of a frame and transmission and reception of the notice frame of the number of 
cascade connection are performed. When a port is in the invalid state 602, 
transmission and reception of the notice frame of the number of cascade connection 
are performed, but no relay of a frame is performed. However, in [ neither of] the case 
of the states, when the spanning tree protocol is being used, in a blocking port, 
transmission and reception of the notice frame of the number of cascade connection 
are performed. All the ports are initialized by the effective state 601 immediately after 
supplying a power supply to the switching hub 101, and immediately after resetting. 
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The transition/continuation between each state are dependent on the processing 
accompanying generating of a phenomenon. The phenomenon and processing are 
shown in 603-606. 

[0020]The procedure in which the switching hub 101 concerning this invention counts 
the number of cascade connection hereafter is explained. 

[0021](1) The switching hub 101 transmits periodically the notice frame of the number 
of cascade connection from all the ports of a local station. Several copies of cascade 
connection of the notice frame of the number of cascade connection to 404. Now, the 
value which added 1 to the largest value in the number of cascade connection of all 
the ports which are effective states 601 other than the port which transmits this 
notice frame of the number of cascade connection among the values stored in the 
number table of cascade connection is set up. 

[0022](2) When the notice frame of the number of cascade connection is received in 
the port of the effective state 601 or the invalid state 602, The value which is set as 
the storage area of the number table of cascade connection corresponding to the port 
404 as for several copies of cascade connection of the received notice frame of the 
number of cascade connection is written in. By this, the value stored in the number 
table of cascade connection will show now the number of the switching hub by which 
cascade connection is carried out to the point of each port. Therefore, the value 
which added 1 to the sum of the largest value and the large value to the 2nd among 
the values memorized on the number table of cascade connection serves as the 
number of cascade connection of the whole network. The received notice frame of the 
number of cascade connection is canceled without hooking up to none of other ports. 
[0023](3) In the port of the effective state 601, when it is detected that (2) is 
processed and the number of cascade connection of the whole network is not over 
the maximum set up beforehand probably when the notice frame of the number of 
cascade connection is received, end processing (603 of drawing 6 ). When it is 
detected that the number of cascade connection of the whole network is over the 
maximum set up beforehand, the SNMP trap which notifies that is transmitted to a 
network management device, and the receive port which generated this phenomenon 
is made into the invalid state 602 (604 of drawing 6 ). 

[0024](4) In the port of the invalid state 602, when it is detected that (2) was 
processed and the number of cascade connection of the whole network is over the 
maximum set up beforehand first when the notice frame of the number of cascade 
connection is received, processing is ended (605 of drawing 6 ). When it is detected 
that the number of cascade connection of the whole network is not over the maximum 
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set up beforehand, the SNMP trap which notifies that is transmitted to a network 
management device, and the receive port which generated this phenomenon is made 
into the effective state 601 (606 of drawing 6) . 

[0025](5) In the port of the effective state 601 or the invalid state 602, when beyond 
fixed time does not receive the notice frame of the number of cascade connection, 
write 0 in the storage area of the number table of cascade connection corresponding 
to the port. 

[0026]Hereafter, the concrete example which counts the number of cascade 
connection is explained. The network which carried out cascade connection of 1 2 sets 
of the switching hubs 701-712, and constituted them is shown in drawing 7 . This 
network shall have redundant composition with a loop, and shall operate the spanning 
tree protocol, x seal in a figure is a port blocked with the spanning tree protocol. In 
this example, it is assumed from the switching hub 701 that cascade connection of 
eight sets of the switching hubs is carried out in the course of 702, 703. 704, 705, 706, 
and 712. 

[0027]For example, in the case of the switching hub 702, cascade connection of two 
sets, five sets, zero set, and one set of the switching hub is carried out to the point of 
the ports 1, 2, 3, and 4, respectively. In an initial state, as shown in drawing 2 , all the 
numbers of cascade connection are initialized by 0, but the number table of cascade 
connection of the switching hub 702. If fixed time passes, the switching hub 702 will 
come to receive the notice frame of the number of cascade connection with which the 
values 2, 5, and 1 were set as 404, respectively as for several copies of cascade 
connection in the ports 1, 2, and 4. The number of cascade connection stored in each 
notice frame of the number of cascade connection by an arrow in the notice frame of 
the number of cascade connection between each switching hub is shown in a figure in 
a square number within the limit. As a result, the number table of cascade connection 
of the switching hub 702 is updated by the contents shown in drawing 8 . Therefore, 
the switching hub 702 recognizes that the value 8 which **(ed) 1 to the sum 7 of the 
maximum 5 of the number table of cascade connection and the large value 2 to the 
2nd is the number of cascade connection of the whole network. Similarly, the number 
table of cascade connection of the switching hub 707 will be updated by the contents 
shown in drawing 9 if fixed time passes since an initial state. Since the port 4 of the 
switching hub 707 is in the blocking state with the spanning tree protocol, renewal of a 
table does not perform transmission and reception of the notice frame of the number 
of cascade connection, either. 

[0028]Here, as shown in drawing 10 , suppose that the switching hub 713 was newly 
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connected to the port 3 of the switching hub 707. In the port 3 of the switching hub 
707, the notice frame of the number of cascade connection with which the value 1 
was set as 404 as for several copies of cascade connection is received, and the 
number table of cascade connection is updated, as shown in drawing 11 , At this time, 
the number of cascade connection of the whole network is set to 7+1+1=9, and the 
switching hub 707 detects that it is over the maximum 8 set up beforehand, and 
makes it the invalid state 602 any of the port 1 or the port 3 to be. Also when which 
port is made into the invalid state 602, the number of cascade connection of the 
whole network becomes eight or less, and the maximum set up beforehand is kept 
automatic. Here, the port 3 would be made into the invalid state 602. 
[0029]Then, in drawing 10 . supposing the switching hub 712 is removed, The number 
of cascade connection it is notified from the switching hub 701 that the switching hub 
707 is changes to 6 from 7, Even if the switching hub 707 returns the cancelled port 3 
effectively, the number of cascade connection of the whole network is set to 6+1+1=8, 
and it detects not exceeding the maximum 8 set up beforehand, and it returns the port 
3 effectively. 

[0030]Next, the procedure in which the switching hub 101 concerning this invention 
measures a time delay is explained. The hardware constitutions of the switching hub 
101 are as drawing 1 , 

[0031](1) When measurement of a time delay is directed from a network administrator 
or a network management device, the switching hub 101 starts the time measurement 
by the timer 109 while transmitting a time delay measurement-request frame from the 
port where the number of cascade connection is the largest. At this time, the suitable 
value for the sequence number part 504 of a time delay measurement-request frame 
is set up, it transmits, and that value is held to the switching hub 101. 
[0032](2) When a frame is received from other switching hubs. First, the time delay 
measurement frame process means 108 looks at the destination MAC address part 
501 of that frame, etc.. and it is investigated whether this frame is a time delay 
measurement-request (or response) frame. The frame is passed to the frame relay 
means 106 when it is not a time delay measurement-request (or response) frame. The 
frame relay means 106 performs the usual relay processing with reference to the 
address learning tables 107. When the received frame is a time delay 
measurement-request frame, It is investigated whether the time delay measurement 
frame process means 108 has the port by which cascade connection is carried out 
besides the port which received the time delay measurement-request frame, When 
the time delay measurement-request frame is relayed to the port where the number 
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of cascade connection is the largest in those ports when there is a port, and there is 
no port, The time delay measurement response frame which makes an address the ** 
origin of a time delay measurement-request frame from the port which received the 
time delay measurement-request frame is replied. Here, the same value as a time 
delay measurement-request frame is used for the sequence number part 504 of a 
time delay measurement response frame. 

[0033]When the received frame is a time delay measurement response frame, The 
time delay measurement frame process means 108 finds out the MAC Address of the 
time delay measurement response frame, when an address is not a local station MAC 
Address, passes the time delay measurement response frame to the frame relay 
means 106, and performs the usual relay processing. When an address is a local 
station MAC Address, it investigates whether it is the same as a value when a 
sequence number transmits a time delay measurement-request frame, and when not 
the same, a frame is canceled and it ends. In being the same, a frame is canceled, and 
the timer 109 is suspended and it reads lapsed time after transmitting until it returns. 
It can be considered that 1/2 of this lapsed time is equal to transit delay time. When it 
is detected that the measured time delay exceeded the maximum set up beforehand, 
the SNMP trap which notifies that is transmitted to a network management device. By 
attaching a sequence number to a time delay measurements-request frame. 
Measurement of a time delay is repeated for a short time, and is performed, and even 
when the arrival order watch of a time delay measurement response frame 
interchanges according to a temporary network failure etc., a demand frame and a 
response frame can be matched surely. 

[0034]Hereafter. the concrete example at the time of pointing to measurement of a 
time delay to the switching hub 707 in the composition of drawing 12 is explained. The 
switching hub 707 starts the time measurement by the timer 109 while transmitting a 
time delay measurement-request frame from the port 1 where the number of cascade 
connection is the largest. The switching hub 701 which received the time delay 
measurement-request frame relays the time delay measurement-request frame from 
the switching hub 707 to the port 1 where the number of cascade connection is the 
largest except port 4 which received the time delay measurement-request frame. 
Similarly, a time delay measurement-request frame is relayed in order of the switching 
hubs 702, 703, 704, 705, 706, and 712. The switching hub 712 which received the time 
delay measurement-request frame from the switching hub 706, Since there is no port 
by which cascade connection is carried out except the port which received the frame, 
the time delay measurement response frame as for which the ** origin of a time delay 
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measurement-request frame makes the MAC Address of the switching hub 707 an 
address is transmitted from the receive port 1 of a time delay measurement-request 
frame. The switching hub 706 which received the time delay measurement response 
frame from the switching hub 712, Since it is ending with study about the MAC 
Address of the switching hub 707 being connected to the point of the port 1 when a 
time delay measurement-request frame is relayed, a time delay measurement 
response frame is relayed to the port 1. Similarly, a time delay measurement response 
frame is relayed in order of the switching hubs 705, 704, 703, 702, 701, and 707. Since 
the address of a frame is a local station MAC Address, the switching hub 707 which 
received the time delay measurement response frame from the switching hub 701 is 
canceled without relaying a frame, it suspends the timer 1 09, and reads lapsed time. 
[0035] 

[Effect of the Invention]This invention demonstrates the outstanding effect like the 
next. 

[0036](1) Since the number of cascade connection can be automatically counted if a 
network is built using the switching hub indicated to claim 1, compared with the case 
where it investigates with a help, a burden is eased substantially. It can be used even 
when operating the spanning tree protocol. 

[0037](2) Since the number of cascade connection is acquirable via a network if a 
network is built using the switching hub indicated to claim 2, it is not necessary to go 
out specially there. 

[0038](3) Since the number of cascade connection of the whole network will be 
maintained at the maximum set up beforehand if a network is built using the switching 
hub indicated to claim 3, a network failure can be prevented and communication 
quality can be maintained. 

[0039]C4) Since the transit delay time of the whole network can be automatically 
investigated if a network is built using the switching hub indicated to claim 4. 
compared with the case where it investigates with a help, a burden is eased 
substantially. 

[0040](5) Since a time delay is acquirable via a network if a network is built using the 
switching hub indicated to claim 5, it is not necessary to go out specially there. Since 
a switching hub notifies to a network management device spontaneously when a time 
delay exceeds the maximum set up beforehand by change of network composition, the 
network administrator can detect promptly that communication quality deteriorated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a hardware-constitutions figure of a switching hub showing one 
embodiment of this invention. 

[Drawing 2]T he switching hub of this invention is a lineblock diagram of the number 
table of cascade connection held on a memory. 
[Drawing 3] It is a format figure of an Ethernet frame. 

[Drawing 4] It is a format figure of the notice frame of the number of cascade 
connection used for this invention. 

[Drawing 5] It is a format figure of a delay time measurement frame used for this 
invention. 

[Drawing 6] It is a state transition diagram of the port of the switching hub of drawing 1 . 
[Drawing 7] It is a lineblock diagram of the network using the switching hub of this 
invention. 

[Drawing 8] It is the lineblock diagram in which the value of the number table of 
cascade connection was updated in this invention. 

[Drawing 9] It is the lineblock diagram in which the value of the number table of 
cascade connection was updated in this invention. 

[Drawing 10] It is the lineblock diagram which added the switching hub to the network 
of drawing 7 . 

[Drawing 1 1] It is the lineblock diagram in which the value of the number table of 
cascade connection was updated in this invention. 

[Drawing 1 2] It is a lineblock diagram of the network using the switching hub of this 
invention. 

[Description of Notations] 
101 Switching hub 
103 Volatile memory 
105 Switching LSI 

108 Time delay measurement frame process means 

109 Timer 

201 Port number 

202 The number of cascade connection 

203 The state of a port 

401 Destination MAC address part 



402 ** former MAC Address part 

403 Type part 

404 Several copies of cascade connection 

501 Destination MAC address part 

502 ** former MAC Address part 

503 Type part 

504 Sequence number part 

601 Effective state 

602 Invalid state 
701-712 Switching hub 
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